Development and validation of a HPLC method for 4,7-phenanthroline-5,6-dione I and identification of its major impurity by HPLC-MS-APCI.
In this study, the development and validation of an analytical method for the assay of 4,7-phenanthroline-5,6-dione I (dione I) using high-performance liquid chromatography (HPLC) and the determination of its synthetic impurities by employing the method in HPLC-mass spectrometry with atmospheric-pressure chemical ionization and photodiode-array UV detection is reported. The results show that dione I is eluted as a spectrally pure peak resolved from its impurities. 5-Bromo,4-7-phenanthroline is identified as the main impurity. This is supported by elemental analysis of the dione I, which demonstrated the presence of bromine. Validation parameters such as specificity and selectivity, linearity, accuracy, precision, limit of detection (LOD), limit of quantitation (LOQ), ruggedness, stability, and system suitability, which are evaluated for this method. The LOD and LOQ are 2.0 microg/mL and 50 microg/mL with a 0.50% relative standard deviation (%RSD), respectively. The calibration curves showed good linearity over the concentration range of 0.05-1.50 mg/mL. The correlation coefficient is > 0.9991 in each case. The %RSD values for intra- and interday precision studies are < 0.40%.